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Purpose: The purpose of this study was to evaluate risk factors for frequent emergency department (ED)
visits among older Chinese men living in a veterans home in northern Taiwan
Methods: In 2006, all residents of Banciao Veterans Home were invited for study. Minimum Data Set
Nursing Home 2.1 Chinese version, Chinese version of Geriatric Depression Scale (GDS) short form, mini-
mental status examinations (MMSE), and Charlson Comorbidity Index (CCI) were used for study. ED
records of all study participants were obtained from Taipei Veterans General Hospital, and frequent ED
visitors were deﬁned as who visited ED for three times or more in 1 year.
Results: Overall, 609 residents (mean age ¼ 80.9  5.3 years, all men) were enrolled, and 169 (27.8%) of
them visited the ED for at least once. Among all participants, 30 (4.9%) were frequent ED visitors.
Frequent ED visitors were signiﬁcantly older, disabled, cognitively impaired, depressed, urinary incon-
tinent, having poorer social engagement score, and higher Charlson’s comorbidity index (CCI). Adjust-
ments for age, activities of daily living, depression, cognitive impairment (adjusted odds ratio: 3.19; 95%
conﬁdence interval: 1.37e7.46, p ¼ 0.004) and higher CCI (adjusted odds ratio: 1.69; 95% conﬁdence
interval: 1.20e2.39, p ¼ 0.003) were independent risk factors for frequent ED visits.
Conclusion: The cumulative incidence of ED visit was 51 visits per 100 person-years, and the prevalence
of frequent ED visitors was 4.9% among older veterans living in a Veterans Home. Cognitive impairment
and higher Charlson’s comorbidity index were independent risk factors for frequent ED visitors. Further
study is needed to explore the unmet health-care needs for frequent ED visitors in the veterans home.
Copyright  2012, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
Open access under CC BY-NC-ND license.LLC.1. Introduction
Population aging is a global phenomenon that affects both
developing and developed countries, and Taiwan is no exception.
Taiwan was estimated to become the fastest aging country in the
world, and the percentage of elderly population in Taiwan will beGerontology, Taipei Veterans
ad, Taipei, Taiwan.
n).
linical Gerontology & Geriatrics. Pdoubled from 2010 to 2025.1 The escalation of elderly population
may cause various challenges to health-care systems, which also
includes emergency department (ED) services. In Taiwan, the ED
was overcrowded nationwide,2 and frequent ED visitors may
aggravate this situation. It was generally agreed that older people
were more prone to visit the ED by ambulance with high-priority
triage, longer ED stay, more costly care, and are more likely to be
hospitalized.3e5 Although the ED has become the main entry for
acute medical services for older people,6,7 one-half of ED physicians
reported that they lack proper knowledge and skills to manage
older patients and often felt uneasy to treat older patients.8 Further,ublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
Table 1
Univariate analysis of participants’ characteristics and their frequency of ED visits in
1 year.
Characteristics ED visit  three
times
(N ¼ 30)
ED visit < three
times
(N ¼ 579)
p value
Age (yr) 82.9  5.6 80.8  5.3 0.032
Charlson comorbidity index 1.5  1.0 0.7  0.9 0.001
MDS RUG ADL score 5.9  3.1 4.3  1.5 <0.001
MDS social engagement score 0.9  1.2 1.6  1.3 0.008
Depressiona 20.0% 8.0% 0.023
Cognitive impairmentb 53.3% 16.8% <0.001
Urinary incontinence 23.3% 9.2% 0.012
ED ¼ emergency department; MDS RUG ADL score ¼ minimum data set resource
utilization group activity of daily living score.
a Depression was deﬁned as 15-items geriatric depression scale score 5.
b Cognitive impairment was deﬁned as minimal-mental status examination 24.
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tures, and the lack of proper access to health care,9 which may
result in a vicious cycle in health care services. Frequent ED visitors
were also heavy users of other health-care services and the overall
mortality rate was high, suggesting that they were poorer in health
status and resources of care than others.10 Common features of
frequent ED visits included men, African Americans, presence of
psychosocial and economic problems, and alcohol-dependence in
previous studeis,11e13 but little was known regarding to the risk
factors of frequent ED visits among older people in Taiwan.
In Taiwan, older veterans living in the veteran homes were often
functionally dependent with multiple medical care needs.14 For
veteran home residents, they would be sent to nearby veterans
hospitals for further medical care if ED care was needed.
In northern Taiwan, residents of veteran homes were sent to Taipei
Veterans General Hospital, a tertiary medical center, for ED
services.15 Therefore, the main purpose of this study was to explore
the characteristics of frequent ED visitors among residents in
a veteran home to identify those with high risk of frequent ED
visits.
2. Materials and methods
2.1. Participants
From January to December of 2006, all residents living Banciao
Veterans Home were invited for study and participants were
enrolled if they agreed to participate. Those who had altered
consciousness, severe hearing impairment, and communication
difﬁculties were excluded for study. Minimum Data Set (MDS)
Nursing Home 2.1 Chinese versionwas systematically implemented
for all participants. Besides, well-trained research nurses periodi-
cally visited participants and completed following questionnaire:
Chinese version Geriatric Depression Scale (GDS) short form,
Chinese version of mini-mental status examinations (MMSE), and
Charlson Comorbidity Index. In addition, medical records of
participants visiting the ED of Taipei Veterans General Hospital
were collected. Frequent ED visits were deﬁned as those who
visited the ED for three times or more in 1 year.16
2.2. Measures
2.2.1. Social engagement
Social engagement was evaluated by MDS social engagement
score, which has been reported as the surrogate of quality of life.17
The summation of social engagement score was between zero and
six, and the score of six indicated normal social interaction, and
a lower score suggested poorer social engagement.
2.2.2. Physical function
In this study, physical function was evaluated by the MDS
Resource Utilization Group Activities of Daily Living (RUG ADL)
score, which consisted of eating, bed mobility, transferring and
toileting.18 The summation of RUG ADL score (range, 4e18) was
used to evaluate physical function of the resident, and the lower
MDS RUG ADL score was considered less physical dependence.
2.2.3. Depression
GDS short form has been validated as a reliable depression
screening tool,19 a cut-off of six or morewas considered depression.
2.2.4. Cognitive function
The Chinese version of MMSE was used to assess cognitive
function for all participants, which included items of temporal
orientation, spatial orientation, immediate memory, attention/concentration, delayed recall, naming, verbal repetition, verbal
comprehension, writing, reading a sentence, and constructional
praxis.20 The score of <24 was considered cognitive impairment.
2.2.5. Comorbidity
The Charlson Comorbidity Index (CCI) was used to evaluate
comorbidity in this study, which consisted of 19 categories of
disease entities, and each disease entity had an associated weight.
The overall CCI score reﬂected the cumulative increased likelihood
of 1-year mortality.21
2.3. Statistical analysis
All continuous variables were expressed as mean  standard
deviation, and categorical data were expressed as frequency.
Analyses of categorical variables were performed by Chi-square or
Fisher’s exact test when appropriate. The independent Student
t-test was used to compare continuous variables. The Statistical
Package for the Social Sciences (SPSS) version 17.0 software (SPSS,
Chicago, IL, USA) was used to perform all statistical analyses. For all
tests, a two-tailed p < 0.05 was considered statistically signiﬁcant.
3. Results
In total, 609 residents (mean age: 80.9  5.3 years, all males)
were enrolled for study. Among them, 169 residents (27.8%) had
visited the ED at least once during the study period and 30
residents (4.9%) were frequent ED visitors by deﬁnition. The
cumulative incidence of ED visits in this study was 51 visits per 100
person-years. Univariate analysis showed that frequent ED visitors
were signiﬁcantly older than non-frequent ED visitors (82.9  5.6
vs. 80.8  5.3 years, p ¼ 0.032). In addition, frequent ED visitors
were having higher CCI (1.51.0 vs. 0.7 0.9, p¼ 0.001), MDS RUG
ADL score (5.9  3.1 vs. 4.3  1.5, p < 0.001), prevalence of
depression (20% vs. 8%, p ¼ 0.023), cognitive impairment (53.3% vs.
16.8%, p < 0.001), urinary incontinence (23.3% vs. 9.2%, p ¼ 0.012),
and lower MDS social engagement score (0.9  1.2 vs. 1.6  1.3,
p ¼ 0.008; Table 1). Table 2 shows the independent risk factors for
frequent ED visitors by usingmultivariate logistic regression, which
found that cognitive impairment [adjusted odds ratio (OR): 3.19;
95% conﬁdence interval (CI): 1.37e7.46, p ¼ 0.004] and higher CCI
(adjusted OR: 1.69; 95% CI: 1.20e2.39, p ¼ 0.003) were both inde-
pendent risk factors for frequent ED visits.
4. Discussion
Taiwan became the aging country (percentage of elderly people
exceeding 7% of total population) in 1993, and was estimated to
Table 2
Results of multivariate logistic regression model of factors related to frequent ED
visits.
Adjusted
odds ratio
95% conﬁdence
interval
p value
Cognitive impairment 3.19 1.37e7.46 0.004
Charlson comorbidity index 1.69 1.20e2.39 0.003
ED ¼ emergency department.
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population) by 2019, which made Taiwan the fastest aging country
in the world.1 The escalating elderly population in Taiwan may
result in various challenges to the health-care systems.22,23 In
Taiwan, EDs were overcrowded across the country,2 and frequent
ED visitors may aggravate burden of ED services and medical
expenditures.9,10 In this study, the cumulative incidence of ED visits
was 51 visits per 100 person-years, whichwas lower than that were
previously reported (110e131.4 visits per 100 person-years).24,25
The lower incidence of ED utilization in this study may be related
to the active role of primary care physicians as ED service gate-
keepers. The reduction of inappropriate or unnecessary ED visits by
active primary care physicians was also supported by several
previous studies.26e29
In this study, 4.9% of the veteran home residents were frequent
ED visitors, which was similar to the previous report (4.5%e8%).30
The deﬁnition of frequent ED visitors varied extensively from two
visits to 12 visits per year.30 It has been reported that the need for
a small number of ED visits within 1 year (e.g., an accident or a clear
medical emergency) may be considered a reasonable health care
need, but thosewho had three ormore ED visits weremore likely to
become dependent on EDs as the sole source of medical care.21
Moreover, Ruger et al9 reported that patients with three or more
ED visits weremore likely to be hospitalized than those who visited
only once or twice. The prevalence of dementia in people aged over
85 years may reach 30%,31,32 but the prevalence of cognitive deﬁcits
in veterans home was 18.6%, which was associated with lower
educational status, older age and poorer functional status.33 In this
study, cognitive impairment was an independent risk factor of
frequent ED visits after adjustment of age, depression, and func-
tional status. Patients with cognitive impairment were also heavy
users of ED and other health care services,34 and early identiﬁcation
of cognitive impairment was of great importance to avoid unnec-
essary medical care utilization. On the other hand, higher CCI was
also signiﬁcantly associated with frequent ED visits. Higher CCI and
the presence of more geriatric care problems both predicted 12-
monthmortality in this setting,14 so a proper health management is
needed to improve the quality of care.
There are several limitations in this study. First, the demo-
graphic characteristics of all study participants were very
homogenous because of the admission criteria of veteran homes,
which limited the extrapolation of study results. Second, main
reasons of ED visits for all study participants remained unex-
plored, so we were unclear about the major health concerns of
frequent ED visitors. Third, the impact of frequent ED visits on
long-term health care outcomes remained unclear due to the
short study period. Despite the aforementioned limitations, the
main strength of this study was that we identiﬁed risk factors of
frequent ED visits among older veterans in Taiwan. Older
veterans were considered heavy users of medical care resources
due to their advanced age, disabilities, and lack of family support
in Taiwan.35,36 Therefore, results of this study may help to
identify those who were prone to be frequent ED visitors and to
implement certain intervention programs to improve the quality
of care. In conclusion, the cumulative incidence of ED visit in this
study was 51 per 100 person-years and 4.9% of older veteransliving in the veteran care homes were frequent ED visitors.
Cognitive impairment and higher Charlson’s comorbidity index
were both independent risk factors for frequent ED visits. Further
study is needed to evaluate main health care problems of
frequent ED visits and the effectiveness of intervention programs
to improve quality of care.References
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